57
In our laboratory we are using P. putida strain LS46 for large-scale production of mcl-PHAs 58 from glucose, biodiesel-derived glycerol, medium chain length free fatty acids, long-chain free fatty 59 acids derived from acid hydrolysis of canola oil and other vegetable oils, as well as biodiesel-60 derived free fatty acids (Sharma et al. 2012; Fu et al. 2014 Fu et al. , 2015 . P. putida LS46, like other P. 61 putida strains is unable to use vegetable oil as substrate (Walsh et al. 2015) . 
122
Samples of dried cell biomass (5-10 mg) placed in 15 mL screw capped tubes and analysed 123 for percent cell dry weight (% cdw) accumulation of PHA and subunit composition. To this containing 15% concentrated sulphuric acid was added. Tubes were boiled in a water bath for 6 h, 126 and then 0.5 mL water was added to each tube. The chloroform (lower) layer was transferred to a 2 127 mL GC vial and analysed by gas chromatography using an Agilent GC (Model 7890A) fitted with concentrated by evaporating the chloroform and then precipitated using cold methanol. The 139 supernatant was decanted and methanol was then evaporated. The precipitation and evaporation 140 steps were repeated twice, and purified PHAs were stored at room temperature for further analysis.
141

Residual oil and ammonium nitrogen estimation
142
After pelleting the cells, supernatants were used for estimating residual oil and ammonium 143 nitrogen in the medium. For analyses of residual oil, supernatants were vortexed for 3 to 5 min., and samples (fatty acid methyl-esters = FAMEs) were analyzed by gas chromatography, as described 147 above.. Uninoculated medium was used as a control and the percent decrease in fatty acid 148 concentrations was calculated for different time points. Ammonium nitrogen was measured using D r a f t 8 24 h, cultures were centrifuged to pellet the cells, followed by determination of the % cdw.
158
PHA synthesis by P. chlororaphis PA2363 in media with different C:N ratios 159 Ramsay's minimal medium was prepared containing different carbon and nitrogen ratios. 
172
Results
173
Detection of PHAs in P. chlororaphis PA23 canola fryer oil, and fresh canola oil generated greater cell mass (g cdw) than cultures containing 222 glucose or the medium chain length free fatty acids (hexanoic, ocatnoic, and nonanoic acids).
223
Among all of the substrates, biodiesel-derived free fatty acids supported the highest cell mass 224 production. Among cultures containing medium chain length free fatty acids, nonanoic acid 225 supported higher cell mass production than hexanoic acid and octanoic acid. PHA production was 226 higher in glucose cultures than hexanoic and nonanoic acid cultures, but was less than cultures 227 containing octanoic acid.
228
PHA polymers synthesized by P. chlororaphis PA23 from fresh canola oil, waste fryer oil,
229
or biodiesel-derived free fatty acids had comparable subunit compositions, with 3-hydroxyoctanoate 230 (C8), followed by 3-hydroxydecanoate (C10), and 3-hydroxydodecanoate (C12) as the dominant 231 subunits ( (Figure 4 ).
246
Growth of P. chlororaphis PA23-63 was tested on canola oil, waste fryer oil, and biodiesel- in the PHA polymers were identified by specific peaks in the 1 H NMR spectra (Figure 9 ). Left to 316 right in Figure 9 , the five peaks corresponded to protons located in: i) a methylene group next to the 317 hydroxyl group (peak b); ii) a methylene group attached to a carbonyl group (peak a); iii) the first 318 methylene group of saturated side chains (peak c); iv) a free methylene group (peak d); and v) the 319 terminal methyl group (peak e).
320
The 1 H NMR spectra indicated wavelength shifts of 5.2, 2.5,1.6, 1.2, and 0.8 ppm, 
327
Discussion
328
In our laboratory, we isolated P. putida LS46 and have demonstrated the production of mcl- 
D r a f t
Quorum-sensing regulators are also known to regulate both phenazine and PHA synthesis.
18 chlororaphis may lead to cost effective production of mcl-PHAs from vegetable oils. Muhr, A., Rechberger, E.V., Salerno, A., Reiterer, A., Malli, K., Strohmeier, K., , Schober, S., 
